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© Composite surgical material. 

® A composite surgical material comprising a 
ooHagen matrix reinforced by a layer of a synth- 
etic bioabsorbable material such as polVlac- 
tide/polyglycolide or oxidised regenerated 
"Mom. and wherein oil droplets are dis- 
persed in the collagen matrix. The ofl droplets 
compose 1% to 75% of the weight of the com- 
posite and result in improved leak-proofing of 
the composite. The composite, in the form of a 
sheet or a tube, is especially useful as a tempor- 
ary, folly bioabsorbable prosthesis, for mem- 
branes or blood vessels where a highly 
leak^roof prosthesis is required. The invention 
also provides a method of making a composite 
surgical material comprising the aeps of^n> 
viding a layer of a synthetic bioabsorbable ma- 
terial; providing a dispersion of collagen in an 
ofl-jn-water emulsion ; coating at least one face 
of me layer of synthetic bioabsorbable material 
with the said dispersion; and drying the com- 
posite material thus obtained. 




FIGURE 2 
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The present inv nti n relates to bioabsorbaWe composite surgical materials orecess «, f„r 

n ; n T2*t£2£ tt f r° . £ r ,he * prepara - 

A defect of the reinforced collagen films described in EP-A-01 941 92 i<* that th» f ii« ^ * 
terstlces of the reinforcing mesh before wLd healing isTmZ ^ th ' DU9h "" 

The oil droplets are preferably microdroplets such that at least 90% ■. ^ 

range O.ljim to 250^. More preferably at least 90% of ZdmnS h I P S h3Ve d,ametere 'he 
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Th layer of synthetic bioabsorbable material is preferably in the farm of a k„,>,-H 
mesh or web. This arrangement combines flexibility w»h «.« • . . Med ' woven * """-woven 

sutures. The foraminous natu e T"* ** *" material to ho,d 

the layer of synthetic bioabsorbabfc The size — *>' 

that is envisaged. * dely ' de P endin 9 °" the particular surgical application 

colcj^ 

antibiotics, antiseptics. antWrfLZZy agents an^ ne^^T^^T"* 396018 indude 
orglycosaminoglycans (e.g. hyaluronkTacid and fts^ h ?„l P T^.r , " d h * a,,l » Such 38 <*"*»»• 
agentsare preferably present in inT«Sl?SiiSf J ^I" ^ '"^ The P harm ««"ogically active 
onthetotolweighttfthec^ 

oratube. * k^ 88 ^'" 9 ^^^ 

a^cTh^ above composite surgica, materia for the prep- 

the present invents may be^ ^eZZe^is Z^T T"** ^ aCWdin9 * 

persion; and drying the oUJ^^lE ,,,,,,h,l,8 b,Mbsort > able »— « — the said dis- 

this process, but are not alwaw ^ces^T Si? ? 190 ^ &nu,Sif tere mav be add * d to assist 

orsemfeCid oleaginous nS »T the oi, is a so,id 
elevated temperature, at which the oil is liquid emuls.f .cation step is carried out at an 

2, t^a^ 

is from 0.05% w/v to 10% w^moC^ ^5% I to 5% :r nCentrat ''° n * Ct " a9en h the e ™ ,Sfon 

eren^^p^n^ 

^U^T^^ "* ™* SeC,i ° n 8 subcutaneous inplant 

pX^X^rS daT ^ ^ 8 «m subcutaneous I, 
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and homogenised to a fine fib^^ 

scribed in US-A-4320201. The collaae ^aiTon* T homo 9 enisin 9 system, such as that do- 
—M.Thecon^^^^^ 

th traysam shof ooly^c^ T and <«*> trays. , n 

VICRYUsty. 9) » immersed in tncollagSr^ Registered Trad Mark 

t form films. 8 81 n,Tn mul8 ' "sarednedin air at room temperature 
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F r comparison purpos s a film was made in identical fashion, but with 
Example 2 



zero it cont nt. 



follows* Pem,eabi,ity 10 Phy8i0,09iCa, ^ Prepa "* in with Example 1 « determined as 

aooSo^C^ <™ • «** 50%. 

tightsea.. This apparatus is susp^ed vert^ 

days 10 to 17 there is a sionif leant variati™ i„ Lk:,*.. JZL. ™" ? . the d . ffefent f ,lms - However, from 
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Example 3 



is ^^IT" 1 ^ *" SUSCePtibimy " r6inf0rCed "~ to Nation by cdlagenase 

50U/m lfo rZ 5 hWe^ 

uttonafter centrifugatton. and expressed as a % ofLVta^^ 

Collagen degradation was significantly decreased in films containing oil So% ZSSSt «f th- • k. 
of collagen (degradation: 63.9% and 49.2%. respectively compared wrth 85 o% % , ° W9 * 9ht 

containing no oil). i««i»«y. compareo with 85.0% degradation of collagen film 

Example 4 

mineJ^ws! °" °" ** * «"*" *» * **radat fo n ft. *. b deter- 

rats. wlS aZinS at^Xte^T 1 h~ imP ' anted 8UbCute "^V in IOwK old Wfctar 

integrity and showed significantly less degradation llii^^^tr^?!^ 8 ? . *** 
in the Figures, in which the remaining Enforced cigen^ 

Figure 1 (comparative example) clearly shows more degradation than the L J 3 ^^!? . 

Hon shown in Figure 2 "Hrauaiwn man tne film according to the present inven- 



Claims 



2. A«»npo,fc 5un ,lc amatoMl « orttaal Mm ,,^ M . tm IAMan , ta|(|>n)| 



EP0 636 377 A1 

w ight of th composite surgical material. 

3. A composite surgical material according t claim 1 or 2. wherein the oil droplets comprise from 5% to 50% 
by weight of th composite surgical material. =*>roniD-*io:>u% 

5 

4 ' ^TT* "* l ^ n,a, " rW according to any preceding claim, wherein the oil droplets comprise from 
10% to 40% by weight of the composite surgical material. comprise trom 

5. A composite surgical material according to any preceding claim wherein the synthetic bioabsorbable ma- 
1Q tenal compnses a polymer or copolymer of lactic acid and/or glycolic acid. 

JlriT™ 6 SU ^. ma J erial accortin 9 to a "V Pleading claim wherein the synthetic bioabsorbable ma- 
terial compnses oxidised regenerated cellulose. 

« 7 " IZZli ^JT" aCCOrtin9 to a " y PreCedin9 daim wherein the ,a * er of bioabsorb- 
able material is a knitted, woven or non-woven mesh or web. 

8. A composite surgical material according to any preceding claim, further comprising an antibiotic an an- 
tiseptic or an anti-inflammatory. anuDKHic, an an- 

20 9. A composite surgical material according to any preceding daim further comprising a growth factor a cy- 
tokine or a glycosaminoglycan. * ^ 

10. A composite surgical material according to any preceding claim which is in the form of a sheet or a tube. 
25 grtrft^pSS 6 8UrgiC8 ' material 8CCOrdin9 t0 a " y PreCedi " 9 dalm fW the P^ 8 ™" 0 " <* « surgical 

1Z A process to prepare a composite surgical material comprising the steps of: 
providing a layer of a synthetic bioabsorbable material; 
^ providing a dispersion of collagen in an oil-in-water emulsion- 

^ coating at least one face of the layer of synthetic bioabsorbable material with the said dispersion; 

drying the composite material thus obtained. 

13. A process according to claim 12 wherein the step of providing a dispersion of collagen in an oil-in-water 
* emuls.on compnses mixing the collagen and the oil with water followed by emulsifying tne oiJ 

14. A process according to claim 12 or 13, wherein the collagen comprises insoluble fibrous collagen. 

„ 1 5 ' is P 3o;ir?io 9 to daim 1 2 * " " 14 ' Wh6rein ^ W6i9ht ^ ° f CO,,a98n to 0il in the Mid emul8i0 " 
16 * aiTS aCCOrd,ng 10 ° ,aim 15< Whefein W6i9ht rati ° ° f C0 " a9en 10 0il in the Mid « nuWo " h from 
46 * iTS aCCOnlin9 10 daim 16 ' Where ' n Wei9M rati ° ° f C0 " >flan t0 ° H in the 881(1 emulsion is from 

P^v^c^^ Y' Wherein the Synth6tiC bfoab *>rt»ble materia, comprises a 

polymer or copolymer of lactic acid and/or glycolic acid. 

55 

21. A process according t any f claims 12 to 20. further comprising the step f dispersing an antibiotic an 
anusephc or an anti-inflammatory compound in th said il-in- water emulsion. 
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22 " ^^ aC ^ rdln9 , t ° any arda,m ' 12t 21 ' ^comprising th step of dispersing a growth factor 
a cytokine anoVor a glycosamin glycan in the said il-in-water emulsion. 9 ' 
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FIGURE 1 
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FIGURE 2 
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